Financial Literacy and Planning: Implications for Retirement Wellbeing
Annamaria Lusardi and Olivia S. Mitchell American workers are increasingly responsible for securing their own retirement fortunes, as governments and employers have put on their individual workers' shoulders the responsibility of deciding how much to save and how to invest their pension assets. Yet only a minority of American households feels "confident" about retirement saving adequacy, and a one--third of adults in their 50s say they have failed to develop any kind of retirement saving plan at all (Lusardi 1999 (Lusardi , 2003 Yakoboski and Dickemper, 1997 ). What explains this low level of retirement preparedness in one of the richest countries in the world? Why do people do such a poor job, when it comes to designing and carrying out retirement saving plans? This paper explores the hypothesis that poor planning may be a primary result of financial illiteracy. That is, we evaluate whether those who report that they are unable to plan for retirement and/or who cannot carry out their retirement saving plans are also those who are most unaware of fundamental economic concepts driving economic wellbeing during the lifetime and in old age.
Previous studies offer few insights regarding the reasons why people do not plan for retirement, nor do they illuminate the roles that planning and information costs might play in affecting retirement saving decisions. To gain better insight into these issues, we have devised and fielded a purpose-built module on planning and financial literacy for the 2004 Health and Retirement Study (HRS) . The module includes questions that measure how workers make their saving decisions, how they collect the information for making these decisions, and whether they possess the financial literacy needed to make these decisions.
Approach and Data
The "workhorse" economic formulation used to model consumption/saving decisions posits that rational and foresighted consumers derive utility from consumption over their lifetimes. 1 In the simplest format, the consumer has a lifetime expected utility, which is the expected value of the sum of per-period utility U(c j ) discounted to the present (using the discount factor β), multiplied by the probability of survival p j from the worker's current age j to the Furthermore, consumption from income, assets, and benefits is set so that:
[ ] In other words, the economic model posits that the consumer holds expectations regarding prospective survival probabilities, discount rates, investment returns, gross and net earnings, pensions and Social Security benefits, and inflation. Further, it posits that he/she uses that information to formulate and execute optimal consumption/saving plans.
This formulation makes it clear that consumers making retirement saving decisions require substantial financial literacy, in addition to the ability and tools needed to plan and carry out retirement saving plans. Whether and how "real people" behave when confronted with this challenge-that is, whether individuals seem to have knowledge of and the capability to plan and implement these complex planning tasks -is a topic of substantial current interest. 3 This subject is particularly important in view of the fact that workers are increasingly being given responsibility to save, manage their pension investments, and draw down their retirement assets in the defined contribution pension environment. Accordingly, what is critically needed is new information permitting analysts to investigate the links between financial literacy, the sources of information that households rely on for their economic decision-making, and planning.
The Health and Retirement Study (HRS), a nationally representative longitudinal dataset of Americans over the age of 50, has been designed to address these questions by tracking health, assets, liabilities, and patterns of wellbeing in older households. 4 Beginning in 1992, a 90-minute core questionnaire has been administered every two years to age-eligible respondents and their spouses. In addition, a random sample of respondents has also been subjected to very short experimental modules in each wave, aimed at helping researchers assess additional topics of substantive interest. For the 2004 HRS wave, we designed and administered a special module on 3 See for example Clark and D'Ambrosio (2002) ; Clark et al. (2003 Clark et al. ( , 2004 , EBRI (1996 EBRI ( , 2001 ), Saez (2003, 2004) , Hancock (2002) . 4 http://hrsonline.isr.umich.edu/ retirement planning, seeking to assess respondents' level financial literacy along with their efforts to budget, calculate, and develop retirement saving plans, in relatively few questions.
In particular, our module includes three questions on financial literacy, as follows: -Suppose you had $100 in a savings account and the interest rate was 2% per year.
After 5 years, how much do you think you would have in the account if you left the money to grow: more than $102, exactly $102, less than $102?
-Imagine that the interest rate on your savings account was 1% per year and inflation was 2% per year. After 1 year, would you be able to buy more than, exactly the same as, or less than today with the money in this account?
-Do you think that the following statement is true or false? "Buying a single company stock usually provides a safer return than a stock mutual fund."
The first two questions, which we refer to as focusing on "Compound Interest" and "Inflation,"
help us evaluate whether respondents display knowledge of fundamental economic concepts for saving decisions as well as possess competence with basic financial numeracy. The third question, which we dub "Stock Risk," evaluates respondents' awareness of asset volatility and risk diversification, crucial elements of an informed investment decision. In what follows, we tabulate the prevalence of financial literacy, retirement calculations, and the planning tools people report they deploy to devise and execute their plans. In addition,
we evaluate whether those who lack insight into simple economic facts also prove to be those who have particular difficulty devising plans and carrying them out in practice. The idea is to evaluate whether those who are more financially literate are also more likely to plan and be successful planners.
Descriptive Empirical Findings
In this section we present preliminary findings from our 2004 HRS module which included 1,269 respondents. As sample weights are currently unavailable, the statistics and findings below refer only to unweighted data.
Financial Literacy. Turning first to the results on financial literacy, the simple tabular results are far from comforting ( Table 1 ). The compound interest question has a 67% correct response rate; this is such an easy question that we find it rather astounding that one-third of the sample cannot respond correctly, particularly because the sample include older respondents (mostly respondents in their 50s and 60s). The inflation question has a higher correct response rate, with three-quarters (75%) answering correctly that they would be able to buy less after a year if the interest rate were 1% and inflation were 2%. By contrast, only 52% of the respondents understand correctly that holding a single company stock implies a riskier return than a stock mutual fund.
Further analysis of the literacy questions distinguishes between those offering correct answers on the one hand, compared on the other hand with those giving an incorrect answer versus responding "don't know" (abbreviated DK). The proportion of those responses varies according to the question. For example, regarding interest compounding, only 9% did not know but over one-fifth (22%) gave an incorrect answer. On the inflation question, 10% did not know, while 13% gave a wrong answer. The question about stock risk elicited the most DKs: 34% of the sample did not know, while a smaller fraction (13%) gave a wrong answer.
Since the first two questions are key to respondent financial numeracy, it is disturbing that only slightly over half (56%) of the sample get both questions right. This is a remarkably low figure if we contemplate the complex financial calculations that these households on the verge of retirement have most likely engaged in, over their lifetimes. Also disturbing is the fact that only one-third (34%) of respondents correctly answer all three questions. Another interesting finding is that the "DK" responses are highly correlated: that is, financial illiteracy is systematic across areas examined. For instance, there is a 70% correlation between those who cannot answer both the interest compounding question and the inflation question. Erroneous answers are more scattered, with mistakes having a correlation of only 11%.
These results reinforce survey findings about financial literacy from Bernheim (1995 Bernheim ( , 1998 , Hogarth and Hilgerth (2002) , and Moore (2003) , who report that most respondents do not understand financial economics concepts, particularly those relating to bonds, stocks, mutual funds, and the working of compound interest; they also report that people often say they fail to understand loans and interest rates. 7 Such findings extend beyond the US: for instance, Miles (2004) shows that UK borrowers display poor understanding of mortgages and interest rates.
7 Other surveys also find similar results, in particular concerning knowledge regarding properties of bonds, stocks, and mutual funds (cf Agnew and Szykman 2005) Christelis, Jappelli, and Padula (2005) use SHARE surveys conducted in several European countries to show that respondents there also score low on financial numeracy and literacy scales. 8 In 2005, the National Council on Economic Education (NCEE) conducted a study of high school students and working-age adults, and it showed a general lack of knowledge of fundamental economic concepts. This confirms the findings of the Jump$tart Coalition for Personal Financial Literacy which surveyed US high school students (Mandell, 2004) We have also inserted the module questions into a survey of Dutch households to permit a direct comparison of American and Dutch respondents in the near future. 9 The remaining racial groups are very small and for brevity we do not include them in the figures. We also do not include those who "refuse" to answer the questions, since they are a very small group.
Blacks and particularly Hispanics are much less likely to correctly answer the question about interest compounding: fewer than half of the Hispanics gave a correct answer, and a sizable fraction of the remainder simply stated they did not know the answer. This is a potentially important result in view of the fact that many Hispanics do not hold even basic assets, such as checking accounts (Hogarth, Anguelov, and Lee, 2004) . Nevertheless, even here, almost one-third of those with a college degree do not know the answer or answer incorrectly to this question. For the less-educated, the proportion of DK is particularly high; over half of those with less than high school education report they do not know the answer to these questions.
Looking at the pattern of responses across sex, the results show that women are generally less financially knowledgeable than are men (Figure 3 ). For women, the proportion of correct answers is significantly lower across the three questions, in that females are approximately 10 percentage points less likely than males to answer correctly to both the question about interest compounding and inflation. Concerning risk diversification, women are less likely to respond correctly to the question compared to men, and are more likely to not know the answer rather than answering incorrectly. Prevalence of Retirement Planning Calculations. We now turn to evaluating other predictions of the canonic economic model, namely that people will forecast and calculate how much they need to save for retirement. Accordingly, the module asks HRS respondents whether they ever tried to figure out how much they need to save for retirement; Table 2 provides the results. Fewer than one-third of the sample respondents (31%) indicated that they actually attempted to do a retirement saving calculation; these we call the simple planners. The small size of this group confirms Lusardi's analysis (1999, 2002, 2003) A key advantage of our module, compared to previous core HRS questions and other surveys, is that we can probe respondents further to inquire about the outcomes of their calculations. Thus Panel A of Table 2 shows that only 58% of those who tried to develop a plan actually did so, while another handful "more or less" developed a plan (9%). Both of these we refer to below as the Serious Planners. The high failure rate, so far as developing a plan is concerned, underscores the fact that retirement projections are difficult to do. If we consider those who responded yes to the question, as many as half of simple planners did not succeed in developing a plan, another disappointing finding. Furthermore, of the subset of serious planners, only one-third (38%) was always able to stick to its plan, while half were "mostly" able to stick to their plans (below we call these respondents Successful Planners). In the sample as a whole, this represents a meager 19% overall rate of successful planning. Of course, households may face unexpected shocks making them deviate from plans, but the fact remains that few respondents do what the economic models suggest that they should. In other words, planning for retirement is difficult, few do it, and fewer still think they get it right.
Financial Literacy and Calculation Behaviors. One reason people fail to plan for retirement, or do so unsuccessfully, may be because they are financially illiterate. In this case, they may fail to appreciate the role of (or may have a hard time solving problems with) compound interest, inflation, and risk. Table 3 reports the proportion of correct, incorrect, and DK responses to the financial literacy questions for the full sample, as well as among those who make some effort to plan as described above. We interpret these as associations rather than causal relationships, though it would be reasonable to assume that the direction of causality goes from financial literacy to retirement planning and execution of these plans.
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The results show that two-thirds of planners answer all the financial literacy questions correctly, in all cases at rates higher than the overall sample (column 1). This shows that financial knowledge and planning are clearly interrelated. Looking across planning groups, it is interesting that the three subgroups are just about as likely to give correct answers to the financial literacy questions. Turning next to those who do not give correct answers, we also note interesting patterns. For instance, planners are more likely to respond with a wrong answer to the two financial numeracy questions than the stock market question -that is, they seem more 10 The causality may also go the other way: that is, those who plan also develop financial literacy and an ability to do retirement calculations. furthermore, the knowledge gap was relatively the greatest for the compound interest question.
Panel C shows that a very large segment -almost three-quarters (74%) of the respondent poolindicates that it always or mostly tracks its spending, and over half (51%) always or mostly tries to set spending budget targets. This is impressive given the low level of planning for retirement revealed below. It is not clear whether those undertaking the spending budget efforts do so simply to get through the month without running out of money, or whether these efforts indicate a larger consciousness of retirement saving needs and plans. Below we evaluate planning and financial literacy in a multivariate setting.
Multivariate Regression Analysis
The multivariate analysis in Table 5 sheds more light on the importance of financial literacy and the relationship with planning. The three dependent variables show who was a planner, who developed a plan, and who was able to stick to a plan. Column I in each case takes on a value of 1 if the respondent was correct regarding the literacy variables (else, = 0); Column II adds an indicator equal to 1 if the respondent indicated he did not know the answer to the question (else, = 0); and Column III has the same dependent variable but adds controls for demographics and specifically age, race, gender, educational attainment, and a dummy for being a Baby-boomer. Though causality can obviously go in either direction, the multivariate setting offers a better picture of partial correlation than can be gleaned from the tabular analysis above.
We use a multivariate Probit as the outcomes are qualitative (0,1) variables, and we report marginal effects.
The regression estimates suggest several interesting findings. First, financial literacy is strongly and positively associated with planning, and the results are statistically significant at conventional levels. That is, planners of all types are much more likely to give a correct answer to our basic questions about financial literacy. Second, knowledge about risk diversification best differentiates between sophisticated and unsophisticated respondents. Not only does it have a much larger estimated marginal effect than being able to correctly answer the interest and the inflation questions, but it also remains statistically significant even after accounting for the demographic characteristics of the respondent. Third, lack of knowledge also matters. Those who cannot answer the questions are also much less likely to plan and to succeed in their planning effort. What appears most crucial is a lack of knowledge about interest compounding, which makes sense since basic numeracy is crucial for doing calculations about retirement savings Column III in Table 5 reports the estimates when we account for demographic characteristics. As reported above, it is useful to note that some indicators of financial literacy remain statistically significant even after we account for many demographic characteristics. This means, for example, that financial literacy affects planning above and beyond the effect of education. Thus, the information provided in the financial literacy variables may prove very useful in explaining the differences we observe among households in their behavior toward retirement saving.
Implications and Conclusions
As an increasingly large group of the US population moves into retirement, it is crucial to learn whether families knows how to plan for retirement and whether they can execute these plans effectively. How people react when confronted with this challenge -that is, whether individuals seem to have knowledge of and the capability to plan and implement these complex planning tasks -is a topic of substantial current interest.
Our module for the 2004 HRS is useful in addressing this issue as it first asks about people's basic financial literacy, that is, whether they understand compound interest rates and the effects of inflation, along with the more nuanced concept of risk diversification. We find that only half of the respondents correctly answer two simple questions regarding interest compounding and inflation, and only one-third understands these and also stock market risk. In other words, financial illiteracy is widespread among older Americans. Second, we evaluate whether people tried to figure out how much they need to save for retirement, whether they devised a plan, and whether they succeeded at the plan. We find that retirement calculations are not an easy task: only 31% of these older people had ever tried to devise a retirement plan, and only two thirds of these succeeded. For the sample as a whole, only 19% engaged in successful retirement planning. Third, we find that financial knowledge and planning are clearly interrelated. Fourth, we evaluate the planning tools people use, and the respondents who did plan were less likely to talk to family/relatives or co-workers/friends, than they were to use formal means such as retirement calculators, retirement seminars, or financial experts. Fifth, keeping track of spending and budgeting habits appears conducive to retirement saving.
Inasmuch as planning is an important predictor of saving and investment success, we may have uncovered an important explanation for why household wealth holdings differ, and why some people enter retirement with very low wealth (Venti and Wise 2001, Lusardi 1999) . In future work, we will examine the behavior of particular subgroups -for example, women -who are less financially literate. Most importantly, we will examine whether financial literacy has an effect on both saving and portfolio choice and whether this effect is mediated by the effect of financial literacy on planning.
Our work has important implications on several public policy frontiers. Throughout the 1990s, there was been an explosion of products and programs for financial planning. The government has recently fostered several programs to spur financial education, and employers are increasingly offering retirement seminars to their workers (Lusardi 2004) . Some researchers contend that these programs have only minimal effects on saving, but our work suggests that this may be due to the lack of well-targeted content. For example, if financial illiteracy is widespread among particular employees, a one-time financial education lesson is likely to be insufficient to influence planning and saving decisions. Similarly, education programs targeted specifically to particular subgroups may be better suited to address large differences in preferences and saving needs. 
Simple Planners
Yes to "tried to figure out how much to save for retirement" 31.3%
Serious Planners
Replied Yes/More or less to "developed a plan"
21.1%

Successful Planners
Replied Always/Mostly to "able to stick to the plan" 18.5% .142 * estimated coefficient significant at the 10% level; ** estimated coefficient significant at the 5% level; *** estimated coefficient significant at the 1% level. 
